. 2 Dr. Langmuir has kindly pointed out that the knowledge of such equilibrium constants will be extremely useful in investigating the possibility of the direct formation of hydroxyl during the combustion of hydrogen and oxygen at high temperatures, an investigation which he is at present carrying on.
and a = 10.02 A and 10.00 A, respectively, containing 16 M++Cl2. Goldschmidt4 has also reported that unpublished powder photographic data obtained by Oftedal in his laboratory show that RuC12, RhC12, PdC12, IrCl2, and PtCl2 are to be assigned the same structure as NiC12.
None of these investigators succeeded in deducing the atomic arrangement in these crystals; the utilization of Bruni and Ferrari's data to this end is described in the following paragraphs.
Bruni and Ferrari published reproductions2 of Laue photographs of CdCl2, MgC12 and MnCl2, taken in order to determine the axial ratios for these crystals. I have assigned indices to the spots appearing on the best of these photographs, that of CdCl2, with the aid of a gnomonic projection made from a tracing. The forms producing these spots and values of nX calculated for a unit with a = 940 and a = 10.2 A (an estimated value, about equal to that for ZnCl2) are given in the first and second columns of table 1. Only a few forms show nX values below 0.4 A, indicating first-order reflections. It is, indeed, possible to account for the production of all of the spots on the photograph on the basis of a much smaller unit, a rhombohedron with a = 6.35 A and a = 360 40', containing 1MCl2. This unit has lattice points at the face-centered positions of the rhombohedron which is itself formed by the face-centered positions of the original pseudocubic unit. Inasmuch as values of nX calculated for this unit (fourth column of table 1) in no case fall below the short wave-length limit, the unit may be accepted as the true one.
The presence of a three-fold axis and three planes of symmetry in the Laue photograph taken with the incident beam normal to the basal plane requires that the crystal be isomorphous with one of the point-groups C3,, D3 and Dv. The Structure factors calculated for structure I with u = 0.25 are included in table 1 for forms giving first-order reflections. (These forms are arranged in order of decreasing interplanar distance.) These are in satisfactory agreement with intensities estimated from the reproduction of the photograph. Similar agreement is obtained with the powder photograph intensities for MgCl2, ZnCl2, CoCl2 and NiC12 reported by Bruni and Ferrari.6 The structure found for this series of divalent chlorides is shown in the figure. It is a layer structure closely related to that of cadmium iodide. Each cation is surrounded by six chloride ions approximately at the corners of a regular octahedron, six edges of which are shared with other octahedra in such a way as to form a layer. In the cadmium iodide structure these layers are superimposed in such a way that each cation is directly, above a cation in the layer below, whereas in the cadmium chloride structure each cation is directly above an anion in the layer below, and below an anion in the layer above. It is probable that the cadmium chloride structure is stable for substances MX2 in which the cation M has a coordination number 6 and the anion has an appreciable but not great polarizability.
I propose to carry on the experimental investigation of some of these crystals in order to obtain accurate values for the parameter. The discussion of interionic distances can be postponed until the results of this study are reported in the Zeitschrift fur Kristaliographie. Summary.-With the aid of data obtained from a reproduction of a Laue photograph published by Bruni and Ferrari, it is shown that the unit of structure of CdCl2 is a rhombohedron with a = 360 40' and a =
